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(57) Abstract 

In a method for mounting a cable winding, cable by cable, on a stator (S) for a generator a number of cables (K) of predetermined 
lengths are used for the intended winding. Tb method implies mounting each such cable starting at the stator slot representing the middle 
of an intended coil arc, the first cable half being mounted according to a winding diagram in one direction from the said centre slot and the 
other cable half being mounted according to the winding diagram in the opposite direction starting from the sam centre slot. The method 
is carried out by means of a device comprising a drum means, for instance in the form of a capstan machine (2), which originally supports 
the entire predeterrnined cable length of a cable. Further, there are two cable feeders (A, B) disposed on either side of the stator (S), which 
alternatively lay the cable (K) in the stator slots according to the winding diagram by means of intermediate storage means (3, 4). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 

AM 

AT 

AU 

AZ 

BA 

BB 

BE 

BF 

BG 

BJ 

BR 

BY 

CA 

CF 

CG 

CH 

CI 

CM 

CN 

CU 

CZ 

DE 

DK 



Albania 

Aimcnia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Belgium 

Burkina Faso 

Bulgaria 

Benin 

Brazil 

Belarus 

Canada 

Central African Republic 



Switzerland 
Cdte d'lvotre 
Cameroon 
China 
Cuba 

Czech Republic 

Germany 

Denmark 



ES 


Spain 


LS 


Lesotho 


SI 


FI 


Finland 


LT 


Lithuania 


SK 


FR 


France 


LU 


Luxembourg 


SN 


GA 


Gabon 


LV 


. Latvia 


sz 


GB 


United Kingdom 


MC 


Monaco 


TO 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


GH 


Ghana 


MG 


Madagascar 


TJ 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


GR 


Greece 




Republic of Macedonia 


TR 


HU 


Hungary 


ML 


Mali 


TT 


IE 


Ireland 


MN 


Mongolia 


UA 


IL 


Israel 


MR 


Mauritania 


UG 


IS 


Iceland 


MW 


Malawi 


US 


IT 


Italy 


MX 


Mexico 


uz 


JP 


Japan 


NE 


Niger 


VN 


KE 


Kenya 


NL 


Netherlands 


YU 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


KP 


Democratic People's 


NZ 


New Zealand 






Republic of Korea 


PL 


Poland 




KR 


Republic of Korea 


PT 


Portugal 




KZ 




RO 


Romania . 




LC 


Saint Lucia 


RU 


Russian Federation 




U 


Liechtenstein 


SD 


Sudan 




LK 


Sri Lanka 


SE 


Sweden 




LR 


Liberia 


SG 


Singapore 





Slovenia 
Slovakia 



Swaziland 
Chad 
Togo 
Tapkistan 

Turkey 

TTmidad and Tobago 

Ukraine 

Uganda 

United States of America 

Uzbekistan 

Viet Nam 

Yugoslavia 

Zimbabwe 



WO 98/34331 



PCT/SE98/00171 



METHOD AND DEVICE FOR MOUNTING A WINDING 



Technical field 

The present invention relates to a method and a 
5 device for mounting a winding, on a stator for a generator as 
specified in the preamble of claim 1 and 6, respectively. 

Object of the invention 

It is an object of the present invention to facili- 

10 tate mounting when winding the stator. Another object of the 
invention is to provide a smooth and reliable laying of the 
conductor in the stator slots. 

For these objects to be achieved, laying of the 
conductor should be carried out only with a "dead" conductor, 

15 i.e. no torsional twist or a minimum of torsional twist of the 
conductor is allowed when it is inserted in the stator slot. 

A conductor which is coiled onto a drum should be 
uncoiled or pulled off in order for it to be free from twist. 
It is important that the torsional twist resulting from 

20 coiling should be maintained in order for the result to be 
zero, i.e. without any remaining twist on completion of the 
uncoiling or pulling off. By pulling off is meant a procedure 
which is similar to uncoiling, i.e. not unwinding. 

The laying of the conductor should be carried out in 

25 accordance with a winding diagram, which may be specific to 
each generator. The stator slots are normally numbered from 1 
onwards, clockwise when viewed from the upper side of the 
stator. Positions in the stator slots (number of "holes" for 
the conductor) are numbered from 1 onwards with number 1 

30 farthest away from the axle centre of the stator frame. The 
conductor is laid from slot X, position A to slot Y, position 
B and so on. Between these positions, the conductor is laid in 
the form of arcs of pretermined dimensions. 

Conductor stiffness and diameter vary within the same 

35 generator depending on different voltage levels. 

The outer semiconductive layer of the conductor might 
be soft and must not be damaged and the bending radius of the 
conductor must not fall below the minimum permissible. 



WO 98/34331 



2 



PCT/SE98/00171 



Summary of the invention 

The above described objects are achieved by the 
method according to the present invention, which is charac- 
terized by the following steps: 
5 a) using cable for the winding, the winding being 

wound with a number of cables (K) of predetermined lengths for 
the intended winding of the stator, 

b) placing the centre of the cable, i.e. the location 
at half the predetermined length, at the location of the 

10 stator slot representing the middle of an intended coil arc, 

c) starting from the said centre of the coil arc, 
winding the first half cable length onto the stator in order 
to form a first coil arc half and part of the total stator 
winding, and 

15 d > winding the remaining half cable length onto the 

stator, starting from the said centre of the coil arc and in 
the opposite direction to the winding of the first half cable 
length in order to form the other half of the coil arc on the 
stator and another part of the total stator winding. 

20 The method may be realized by means of a device 

according to the present invention, said device being 
characterized by being arranged to be used for winding with 
cable comprising a number of cables (K) of predetermined 
lengths for the stator winding, which device comprises a drum 

25 means arranged to initially support the entire predetermined 
cable length, a first and a second cable feeder adjustable 
relative to the stator slots, which cable feeders are arranged 
to alternately lay the cable in successive stator slots in 
accordance with a predetermined winding diagram by means of 

30 intermediate storage means, so that first mounting of the 
first half of the said predetermined cable length is to be 
carried out starting from the stator slot representing the 
middle of an intended coil arc, and when winding of the first 
winding portion is completed, mounting of the second winding 

35 portion is to be carried out starting also from said stator 
slot. 

The method implies that first one cable half is 
mounted, i.e. half the cable length is advanced through the 
stator slots and laid therein and thereafter the second half 
40 of the cable is advanced and laid. In particular the invented 
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method and device are advantageous when used in connection 
with an rotating electric machine of the type as disclosed in 
WO-97/45919. 

A cable intended for winding a stator according to 
the invention may be delivered wound onto a delivery drum. The 
method according to the present invention may in that case 
preferably be realized as follows: Unwinding a predetermined 
length from, the delivery drum and coiling it onto a drum 
means. The cable is cut off when a predetermined length has 
been coiled onto the drum means. In connection with the 
coiling, a distinct marking is made at the cable centre, i.e. 
at half the predetermined cable length. The procedure 
continues in that a first half of the cable is once more 
uncoiled from the drum means so as to be mounted in the 
winding slots of the stator and is thereafter coiled onto an 
intermediate storage means, the centre marking of the cable 
being located such that the mark represents the middle of an 
intended coil arc. The cable is taken from the intermediate 
storage means, is mounted in winding slots and the rest of the 
cable is coiled onto the intermediate storage means. This 
continues until half the cable is mounted. The other "cable 
half is still on the drum means. In the further procedure, the 
other cable half is uncoiled from the drum means so as to be 
mounted in the winding slots of the stator and then coiled 
onto the intermediate storage means. The cable is taken from 
the intermediate storage means, is mounted in the winding 
slots and the rest of the cable is coiled onto the 
intermediate storage means. This continues until the other 
half of the cable is also mounted. 

The intermediate storage- means may be formed of two 
separate capstans, which are used alternately when mounting 
the cable half in the stator slots, or the intermediate 
storage means may be formed of a dual drum capstan, the two 
drums of which are used alternately when mounting the cable 
half in the stator slots. 

The drum means may be formed of a separate capstan 
machine or it may be formed as an additional drum, the coiling 
of which is arranged to take place by means of the 
intermediate storage means, which drum, however, during 
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uncoiling is arranged separately from the intermediate storage 
means. 

The laying of the cable may be carried out in 
accordance with two main principles: Pushing the cable into 
5 the stator slots using a cable feeder in accordance with 
Method 1 as described below or pulling the cable trough the 
slots using a pull wire in accordance with Method 2 as 
described below. 

10 Method 1 

The cable is disconnected from the first capstan and 
is pulled out over the drum edge thereof. For a heavy cable, 
the pulling out may be carried out using a telpher or other 
facility. A cable guide is mounted on the free end of the 

15 cable. The cable guide consists of a cylindrical rod the 

diameter of which is somewhat smaller than that of the . stator 
slot concerned and its length is about five times its 
diameter. The cable with cable guide is inserted in a first 
cable feeder which is located at one side of the stator frame 

20 (the upper side) . The cable is run by means of the first cable 
feeder through the stator slot and out thereof on the other 
side of the stator frame (the under side), where the cable 
with cable guide, when a sufficient cable length has been 
advanced, is inserted in a second cable feeder, which is 

25 disposed at the other side of the stator frame and is directed 
towards a successive stator slot in accordance with a 
predermined winding diagram, so that by means of this second 
cable feeder the cable is run through said successive stator 
slot and out thereof on the said one side of the stator frame 

30 (the upper side) . Here the first cable feeder, which has been 
directed towards yet another stator slot in accordance with 
the said diagram, now takes over the cable with cable guide 
for further transport. It may be necessary to temporarily stop 
one cable feeder while the other cable feeder advances the 

35 cable in a stator slot. The cable feeders are thus driven 

alternately or simultaneously until the centre marking of the 
cable gets into a position just opposite the stator slot 
representing the middle of the coil arc (towards which the 
first cable feeder was directed at the start). 
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To achieve the required arc dimension, the cable 
feeder which has pushed the cable into a stator slot is 
disconnected and moved. Instead, the cable feeder on the 
opposite side of the stator frame is connected, which will 
5 pull the cable until the required arc dimension is reached. 

The work proceeds in accordance with the above 
mentioned principle, i.e. insertion in one stator slot and 
return feed in another in accordance with the winding diagram. 
The free cable end is fed into the intermediate storage means 
10 on the capstan or drum which is empty at the time, every other 
time the first capstan or drum and every other time the other 
capstan or drum. The arc portions are adjusted continuously by 
means of the cable feeders. 

When the first half of the cable is mounted, the 
15 procedure is repeated with the second half of the cable. 

The method and the device are special, however, are 
not exclusively intended to be applied when mounting high- 
voltage cable on a generator where high-voltage cable is used 
in the windings of the stator, which cable lacks the outer 
20 protective covering normally surrounding it. 

The cable is preferably of the kind consisting of an 
inner core with a plurality of wires, an inner semiconductive 
layer surrounding the core, an insulating layer surrounding 
the inner semiconductive layer, and an outer semiconductive 
25 layer surrounding the insulating layer, preferably with a 
diameter of about 20 to 200 mm and a conductor area ranging 
from 80 to 3000 mm 2 . 



30 



Method 2 

The cable is disconnected from the first capstan and 
is pulled out over the drum edge thereof. For a heavy cable, 
the pulling out may take place by means of a telpher or other 
facility. A pull wire is mounted to the free end of the cable. 
The pull wire suitably consists of a flexible fibre glass rod 
35 having a smaller diameter than that of the cable. At one end 
of the pull wire, a sleeve with attachment for connection of 
the cable is provided. 

The pull wire is inserted manually into the stator 
slot from one side of the stator frame (the upper side) and is 
taken out thereof on the opposite side (the under side) . The 
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pull wire is thereafter inserted in a first cable feeder 
disposed at the said opposite side of the stator frame. The 
pull wire with cable is pulled through the stator slot and 
when a sufficient length has been advanced, the pull wire is 
5 inserted in the next stator slot according to the winding 
diagram. When a sufficient length of the pull wire has been 
advanced from the said next stator slot at one side of the 
stator frame (the upper side) it is inserted in another cable 
feeder disposed there for pulling the cable through the stator 
10 slot. 

Similarly as in Method 1 it may be necessary to 
temporarily stop one cable feeder while the other cable feeder 
pulls the cable in a stator slot. The cable feeders are thus 
driven alternately or simultaneously until the centre marking 

15 of the cable is at a location opposite the stator slot 

representing the middle of the coil arc (towards which the 
first cable feeder was directed at the start) . 

In order to achieve the required; arc dimension, the 
cable feeder that has pulled the cable into a stator slot is 

20 disconnected and moved. Instead, the cable feeder on the 
opposite side of the stator frame is connected, which will 
pull the cable until the required arc dimension is reached. 

The work proceeds in accordance with the above 
mentioned principle, i.e. pulling through one stator slot and 

2 5 return feed through another in accordance with the winding 
diagram. The free cable end is fed into the intermediate 
storage means on the capstan or drum which is empty at the 
time, every other time the first capstan or drum and every 
other time the other capstan or drum. The arc portions are 

30 continuously adjusted by means of - the cable feeders. 

When the first half of the cable is mounted, the 
procedure is repeated with the other cable half. 

Brief description of the drawings 

35 Tne method of the present invention will now be 

described in more detail by means of preferred embodiments of 
the device according to the invention with reference to the 
appended drawings, in which 

Fig. 1 shows -an example, of part of a winding diagram 

40 for a stator of a generator, 
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Fig. 2 is a principal diagram of the method of 
mounting cables according to the present invention using two 
capstans as intermediate storage means, 

Fig. 3 is a principle diagram of cable mounting 
5 according to the present invention corresponding to Fig. 2 
using a dual drum capstan as intermediate storage means, 

Figs. 4 and 5 show alternative embodiments of the 
invention with two capstans and a dual drum capstan respec- 
tively, 

10 Fig 6 illustrates a preferred embodiment of the 

capstan machine included in the device according to Fig. 3, 
and 

Fig. 7 illustrates a preferred embodiment of mobile 
equipment for the cable feeders included in the device. 

15 

Description of preferred embodiments 

The mounting of windings on the stator for a gene- 
rator is carried out in accordance with a winding diagram, 
which may be specific to each generator. In Fig. 1 there is 

20 shown an example of such a winding diagram for the stator 

winding, which forms the basis of the method according to an 
embodiment of the present invention. In the winding diagram, 
the stator slots are numbered from 1 to 26 and the positions 
are numbered from -1 to -4. 

25 The cable, which thus is to form part of the stator 

winding, is mounted starting from the point representing the 
centre of an intended coil arc, which thus corresponds to the 
middle of the predetermined length of the cable. In Fig. 1 
said centre is marked by an M. One cable half is thus mounted 

30 starting in the stator slot 14-4 and is run to the left in the 
figure so as to be terminated by the stator slot 4-1. The 
other cable half is mounted starting in the stator slot 23-4 
and is run to the right in the figure to be terminated by the 
stator slot 13-1. 

35 Fig 2 shows a principle diagram of the method of 

cable mounting according to the present invention when the 
cable K to be mounted is delivered wound onto a delivery drum 
1 and using two capstans as intermediate storage means. A 
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predetermined length of the cable K is unwound from the the 
delivery drum 1, which is coiled onto a drum means, here in 
the form of a capstan machine 2. During the coiling in the 
capstan machine 2, a marking is made at the centre of the 
5 cable K, i.e. at the point of half the predetermined length, 
and the cable K is cut off on reaching the full predetermined 
length. 

The actual mounting on the stator S thereafter starts 
by the free end of the cable K on the capstan machine 2 being 
10 led to a first cable feeder A (dashed line in Fig. 2) for 
laying of the cable in a first stator slot. On leaving said 
stator slot on the opposite side of the stator frame S, the 
end of the cable K is gripped by a second cable feeder B, 
which inserts the cable K in the next stator slot according to 

15 the winding diagram. On reaching the end of said stator slot, 
the cable K is caused to run to a first intermediate storage 
means formed as a capstan 4. In the capstan 4 such an amount 
of the cable K is stored that the centre marking thereof will 
be located just opposite the first stator slot (M in Fig. 1). 

20 The cable feeder A is then moved to the following stator slot 
according to the winding diagram and the free end of the cable 
half, which is on the capstan 4, will be returned to the cable 
feeder A. The cable feeder A inserts the free cable end in the 
said following stator slot, whereupon the cable end on leaving 

25 said stator slot on the opposite side of the stator frame S is 
again gripped by the cable feeder B, which has now been 
directed towards the succeeding stator slot according to the 
winding diagram and inserts the cable therein. On reaching the 
end of said stator slot, the cable is caused to run to a 

30 second intermediate storage means 3, also formed as a capstan. 
Said other capstan 3 will store such a length of the first 
cable half that the capstan 4 is emptied. The cable feeder A 
is then moved to the next stator slot according to the winding 
diagram in order to lay the cable now coming from the capstan 

35 3 therein. 

The procedure is thereafter repeated using the cable 
feeders A and B, the cable K being taken alternately from the 
capstan 4 and the capstan 3. When the first cable half is 
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mounted in the slot of the stator frame S according to the 
winding diagram, the same procedure is carried out with the 
other cable half, which until now has remained on the capstan 
machine 2 . 

5 In Fig. 3 there is shown a principle diagram of the 

method similar to the one shown in Fig 2., however with the 
difference that here a dual drum capstan 30 is employed as an 
intermediate storage means. Like in the embodiment according 
to Fig. 2, when the cable K to be mounted is delivered wound 

10 onto a delivery drum 1, a predetermined length of the cable K 
is uncoiled from the delivery drum 1, which length is coiled 
onto a drum means, in this case too illustrated as a capstan 
machine 2. During the coiling in the capstan machine 2, a 
marking is made at the centre of the cable K, i.e. at the 

15 point of half the predetermined length, and the cable is K is 
cut off on reaching the full predetermined length. 

In this embodiment too, the actual mounting on the 
stator S thereafter starts by leading the free end of the 
cable K on the capstan machine to a first cable feeder A 

20 (dashed line in Fig. 3) for laying of the cable in a : first 
stator slot. When the cable K leaves this stator slot on the 
opposite side of the stator frame S the end thereof is gripped 
by another cable . feeder "B, which inserts the cable K in the 
next stator slot according to the winding diagram. On reaching 

25 the end of this stator slot, the cable K is caused to run to 
the intermediate storage means 30, here formed by the dual 
drum capstan, which has two drum swinging arms 31 and 31'. 

. The cable K is received on a drum which is in a 
coiling position C of the dual drum capstan 30. On this drum 

30 such an amount of the cable K is stored that its centre 

marking will be located just opposite the first stator slot (M 
in Fig. 1) . The cable feeder A is then moved to the following 
stator slot according to the winding diagram while the 
swinging arm 31 brings the coiled drum to an uncoiling 

35 position D. The free end of the cable half then present on the 
coiled drum in the D position is again transferred to the 
cable feeder A. The cable feeder A inserts the free cable end 
in said following stator slot, the cable end when leaving this 
stator slot on the opposite side of the stator frame S again 
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being gripped by the cable feeder B, which has now been 
directed towards the successive stator slot according to the 
winding diagram and inserts the cable therein. On reaching the 
end of said stator slot, the cable is caused to run to the 
5 coiling position C in the dual drum capstan 30, whereto its 
other drum swinging arm 31 1 has now brought an empty drum. 
This empty, other drum then stores such an amount of the first 
cable half that the first drum in the uncoiling position D is 
emptied. The cable feeder A is then moved to the next stator 

10 slot according to the winding diagram while the other drum is 
moved from the coiling position C to' the uncoiling position D ? 
by the drum swinging arm 31 ' . The cable now coming from the 
drum in the uncoiling position D' is inserted by the cable 
feeder A in the new slot. The drum swinging arm 31 of the dual 

15 drum capstan 30 returns the empty drum from the position D to 
the coiling position C in readiness for another coiling 
operation. 

The procedure is then repeated by the cable feeders A 
and B, the cable K being taken from the dual drum capstan 30 

20 alternately from its uncoiling position D and uncoiling 

position D' . When the first cable half has been mounted in the 
slots of the stator frame S in accordance with the winding 
diagram, the same procedure is carried out with the other 
cable half, which until then has remained on the capstan 

25 machine 2. 

In the embodiments of the method according to the 
invention described above with reference to Figs. 2 and 3, a 
capstan machine 2 has been employed as a drum means for 
coiling the predetermined cable length K from the delivery 

30 drum 1. It is, however, conceivable to use as a drum means an 
additional drum, the coiling of which is handled by means of 
the intermediate storage means, for instance by the dual drum 
capstan 30. During uncoiling of the cable K, the additional 
drum is, however, separated from the intermediate storage 

35 means and is located in the position taken by the capstan 
machine 2 in Figs. 2 and 3. 

Figs. 4 and 5 are diagrammatic views of the device, 
on one hand using two capstans 3, 4 as intermediate storage 
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means, on the other hand using a dual drum capstan 30 as an 
intermediate storage means in order to realize the above 
stated method of the invention. These preferred embodiments of 
the device will now be described in conjunction with the 
5 mounting of the cable K on a stator frame S for a 35 kV 

generator with stepped lap winding in accordance with the arc 
dimensions G given in Fig. 1 for the various stator slots. The 
total height of the coil arcs is measured from the laminate 
plate of the stator frame S to the upper edge of the cable K. 

10 The cable dimensions used are between 20 and 60 mm. The 

predetermined cable length initially present on the capstan 
machine 2 may amount to around 150 meters. 

Mounting begins with inserting the free end of the 
cable K in the stator slot 14-4 just opposite the starting 

15 point C according to Fig. 1. By the term "stator slot 14-4" is 
meant the stator slot 14, position 4, in accordance with what 
has been explained with reference to Fig. 1 above. The 
starting point M also coincides with the centre of the cable K 
and the centre of the intended coil arc. The first cable half 

20 is mounted by following the winding diagram backwards, i.e. to 
the left in Fig. 1, from the stator slot 14-4 to the stator 
slot 4-1. The second cable half is mounted correspondingly by 
following the winding diagram to the right according to Fig. 
1, i.e. from the stator slot 23-4 to the stator slot 13-1. The 

25 winding diagram shown refers to part of the total stator 
winding with a number of coil arcs. 

Mounting is carried out by pulling one free cable end 
manually from the drum in the capstan machine 2 to the cable 
feeder A, which is directed towards the stator slot 14-1 and 

30 runs the cable K through the stator slot to the opposite side 
of the stator frame S. The cable feeder A is stopped when 
around 4 meters of cable has been fed from the stator slot on 
this side. The cable end is then gripped by the cable feeder 
B, which directs the cable end towards the slot 1-3 and runs 

35 the cable K through the stator slot while the cable feeder A 
is activated. The cable end is directed towards the 
intermediate storage means (4 in Fig. 4; C in Fig. 5).. At the 
cable feeder B the cable K should be bent into an arc of a 
total height of 700 mm according ot the arc dimension G of the 

4 0 winding diagram and measured to the upper side of the cable. 
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The cable feeder A is moved to the stator slot 14-2 
and the cable K is pulled manually from the intermediate 
storage means (4 in Fig. 4; D' in Fig. 5) to the cable feeder 
A to be run through said stator slot to the opposite side of 
5 the stator frame. The cable feeder A is stopped when around 4 
meters of cable has been fed from the stator slot. The cable K 
is gripped by the cable feeder B and is directed towards the 
stator slot 1-1 and is run therethrough. The cable feeder A is 
activated at the same time and the cable is directed towards 

10 the intermediate storage means (3 in Fig. 4; D in Fig. 5), 
into which the major part of the cable half is run. 

At the cable feeder A the cable K should be bent into 
an .arc of a total height of 700 mm according to the arc 
dimension G of the winding diagram and measured to the under 

15 side of the cable. 

The procedure is repeated up to and including the 
stator slot 4-1. 

There should now remain a sufficient length of the 
cable half for connection to the connection terminal Ul of the 
20 generator. 

Then the free end of the other cable half is pulled 
froirv the drum of the capstan machine 2 to the cable feeder A/ 
which is then directed towards the stator slot 23-4. The 
procedure is then repeated as above, but this time forwards 
25 according to the winding diagram, up to and including the 
stator slot 13-1 • At the last stator slot 13-1, the cable 
should be connected with the next cable, which is to form a 
successive winding portion J. 

The procedure is repeated according to the complete 
30 diagram (not shown) for all 36 kV cables, whereafter the same 
procedure is applied for the 24 kV and 12 kV cables included 
in the intended generator stator. 

In the mounting arrangement according to Figs. 2 and 
4 a capstan machine 2 is used, the preferred embodiment of 
35 which is shown in more detail in Fig. 6. 

The capstan machine 2 comprises a support 21 with a 
horizontally mounted drum 22, driving equipment 23 for driving 
a spreader arm 26, a carriage 24 with a lifting and rotating 
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The capstan machine 2 as well as the embodiment of 
the intermediate storage means 3 and 4 formed as a coiling 
device are subject to a copending separate patent application 
9700366-9 entitled "Coiling device". 

The intermediate storage means 30 in the form of a 
dual drum capstan is subject to a copending separate patent 
application 9700370-1 entitled "Dual drum capstan". 

With the intermediate storage means formed as a dual 
drum capstan 30, the capstan machine 2 shown in Fig. 6 may be 
simplified in that the carriage 24 with the lifting and 
rotating table 27 can be excluded. The required rotating of 
the drum 22 180° is carried out by each of the drum swinging 
arms 31, 31- of the dual drum capstan, during the travel 
between the positions C and D or D' . 

In the method according to the present invention, it 
is to advantage to arrange the cable feeders A and B as mobile 
devices. As indicated in Figs 4 and 5, the cable feeder A may 
be disposed on a fork lift truck 61 which is movable on a 
recessed floor surface under the stator frame S in the stator 
slots of which the cable K is to be mounted. The cable feeder 
B may then be suspended in a traverse or telpher above the 
stator frame S. This traverse or telpher device 62 is depicted 
also in Fig. 7, from which may be seen that the equipment 
comprises a mobile work platform 63 with a crane jib 64 and a 
telpher 65 running therealong. The crane jib 64 is directed 
radially inwards towards the centre of the stator frame S and 
the telpher 65 supports the cable feeder B. To advantage, the 
work platform 63 runs on a floor-mounted rail track. 

A cable feeder of suitable construction is subject to 
a copending separate patent application 9700365-1 entitled 
"Feeding device". 

While the method according to the present invention 
has been described above in conjunction with preferred 
embodiments of a device for carrying out the method, it will 
be understood that said carrying out may be achieved also by 
means of other devices without departing from the principle of 
the invention as defined in the appended claims. 
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table 27 for rotating the drum 22 180° in the horizontal, a 
coupling 25 for changing sides of holding of the drum 22 and a 
boom 28 associated with the spreader arm 26 for coiling and 
uncoiling of the cable K from the drum 22. 
5 The spreader arm 26 of the capstan machine, in the 

preferred embodiment, is rotatably mounted on the support 21 
and supports a gripping arm 34 for coiling and uncoiling the 
cable K on the stationary drum 22. Rotation of the gripping 
arm 34 is caused by means of a belt or chain 38 secured to the 

10 support 21, which belt or chain drives a screw device 37 via a 
screw. The gripping arm 34 is suitably shaped like a curved V- 
profile having a running track arranged for the cable K which 
running track is oriented towards the drum 22. The carriage 24 
is disposed under the drum 22 and its lifting and rotating 

15 table makes possible the said rotating of 180° of the drum 22 
by lifting the drum 22 so that the coupling 25 of the drum is 
disconnected from the support 21, whereafter rotating is 
carried out and the drum 22 is lowered so that the coupling 25 
on the opposite side of the drum is connected with the support 

20 21. 

The capstan machine is intended for the rewinding of 
cables, hoses or the like from large delivery drums (1 
according to Fig. 2) to the drum 22, the size of which may be 
adapted to the immediate requirements. Specific to the capstan 

25 machine 2 is that the coiled cable K may be mounted/used from 
both ends without the cable having to be cut off. 

The cable K from the delivery drum is attached to the 
drum 22 of the capstan machine 2. During the coiling, the 
cable K is measured so that the predetermined length of cable 

30 is coiled before the cable K is cut off. During preparation 
for mounting in accordance with the method of the present 
invention, a predetermined length of the cable K is thus 
coiled from the delivery drum 1 to the coiling drum 22. When 
mounting on a stator frame S one free cable end is fed to the 

35 cable feeder A, as described above with reference to Figs. 2 
and 4, the cable then being used successively. When half the . 
predetermined length of the cable is used, the coiling drum 22 
is rotated 180° and the other free end of the cable is 
transferred to the cable feeder A for continued mounting. 
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CLAIMS 

1- A method of mounting a winding, on a stator (S) for a 

generator characterized by the following steps: 
5 a) using cable for the winding, the winding being 

wound with a number of cables (K) of predetermined lengths for 
the intended winding of the stator, 

b) placing the centre of the cable (K) , i.e. the 
location at half the predetermined length, at the location of 

10 the slot (14-4) of the stator (S) representing the middle (M) 
of an intended coil arc, 

c) starting from the said centre ((14-4) of the coil 
arc, winding the first half cable length onto the stator (S) 
to form a first coil arc half and part of the complete stator 

15 winding, and 

d) winding the remaining half cable length onto the 
stator (S) starting from the said centre (14-4) of the coil 
arc and in the opposite direction relative to the winding of 
the first half cable length so as to form the other half of 

20 the coil arc on the stator and another part of the complete 
stator winding. 

2. A method according to claim 1 and in cases where the 

cable is delivered wound onto a delivery drum (1), 
25 characterized by the following steps: 

I) unwinding the cable (K) from the delivery drum (1) 
a predetermined length, which is coiled onto a drum means (2), 

II) during the coiling onto the drum means (2), 
making a marking at the centre of the cable (K) , i.e.. at half 

30 the predetermined length, and cutting the cable at the 
predetermined length, 

III) carrying out steps a) and b) according to claim 
1, the first half cable length up to the said centre (14-4) 
being uncoiled from the drum means (2) using the intermediate 

35 storage means (3, 4; 30), 

IV) carrying out step c) according to claim 1, the 
remaining half cable length being uncoiled from the drum means 
(2) using the said intermediate storage means (3, 4; 30). 
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3 - A method according to claim 1 or claim 2, charac- 

terized by the following steps: 

A) mounting a cable guide on one free end of the 
cable (K) , 

5 B) inserting the said one free end of the cable (K) 

in a first cable feeder (A) which is provided at the upper 
side of the stator frame (S) at the stator slot (14-4) 
representing the middle (M) of the intended coil arc, 

C) running the said one free end of the cable (K) 
10 with the cable guide through the stator slot, which extends 

between the first cable feeder (A) and the under side of the 
stator frame (S) , 

D) inserting the said one free end of the cable (K) 
with the cable guide in a second cable feeder (B) disposed at 

15 the under side of the stator frame and running it through a 
following stator slot according to a predetermined winding 
diagram, 

E) thereafter running the free end of the cable (K) 
with the cable guide alternately by means of the first and the 
second cable feeder (A, B) through the stator slots according 
to the winding diagram until the cable centre marking is just 
opposite the stator slot (14-4) representing the middle (M) of 
the \ intended coil arc, and 

F) thereafter repeating steps A) - E) for the other 
25 free end of the cable (K) . 

4 - A method according to claim 1 or claim 2, charac- 

terized by the following steps: 

Al) mounting a pull wire to one free end of the cable 

30 (K), 

Bl) inserting the pull wire at one side of the stator 
frame (S) in the stator slot (14-4) representing the middle 
(M) of the intended coil arc, so as to emerge from the stator 
slot at the other, opposite side of the stator frame, 
35 CI) inserting the pull wire in a first cable feeder 

(A) provided at the other, opposite side of the stator frame 
(S) , 

Dl) thereafter pulling the pull wire with the cable 
through the stator slot and inserting it in a following stator 
4 0 slot according to the predetermined winding diagram, 
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D2) when a sufficient length of the pull wire is fed 
from the said following stator slot at one side of the stator 
frame (S) , inserting it in a second cable feeder (B) provided 
at the said one side of the stator frame and pulling the cable 
5 up therethrough to be taken over by the first cable feeder 
(A) , which is directed towards the following stator slot 
according to the winding diagram, 

El) running the cable feeders (A, B) alternately for 
pulling the cable (K) into the stator slots according to the 
10 winding diagram until the centre marking of the cable (K) is 
just opposite the stator slot (14-4) representing the middle 
of the intended coil arc, and 

Fl) thereafter repeating steps Al - El) for the other 
half of the cable (K) . 

15 

5 * A method according to claim 3 or claim 4, charac- 

terized in that, to provide the required arc dimension (G) , 
the cable feeder (A or B) which has inserted the cable (K) is 
disconnected and moved while the cable feeder (B or A) on the 
20 opposite side of the stator frame (S) is connected, so that 
the cable is pulled thereby until the required arc dimension 
is provided. ? 

6 - A device for mounting a winding, on a stator (S) for 

2 5 a generator, characterized in that the device is arranged to 
be used for winding with cable comprising a number of cables 
(K) of predetermined lengths for the stator winding, which 
device comprises a drum means (2) arranged to initially 
support the entire predetermined length of a cable, a first 

30 and a second cable feeder (A, B) adjustable relative to the 
stator slots, which cable feeders are arranged to alternately 
lay the cable (K) in successive stator slots according to a 
predetermined winding diagram by means of intermediate storage 
means (3, 4; 30), so that first mounting of a first half of 

35 the said predetermined cable length is to be carried out 

starting from the stator slot (14-4) representing the middle 
(M) of an intended coil arc and when winding of a first 
winding portion is completed, mounting of the other winding 
portion is to be carried out starting also from said stator 

40 slot (14-4) . 
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1 • A device according to claim 6, characterized in that 

one free end of the cable (K) is feedable from the drum means 
(2) to the first cable feeder (A) in order to be inserted, on 
5 one side of the stator frame (S) , in the stator slot (14-4) 
representing the middle (M) of an intended coil arc, the other 
cable feeder (B) being disposed at the other, opposite side of 
the stator frame (S) to grip the cable end emerging from the 
stator slot on this side and insert the cable end in the 

10 following stator slot according to the winding diagram and 

advance the cable therethrough for intermediate storage in the 
intermediate storage means (3, 4; 30), which is arranged to 
store the portion advanced of half the predetermined length of 
the cable when the centre of the cable (K) is just opposite 

15 the stator slot (14-4) representing the middle (M) of the 

intended coil arc, the first cable feeder (A) being re-direc- 
ted towards the next stator slot according to the winding dia- 
gram in order to insert therein the free cable end taken from 
the intermediate storage means (3, 4; 30), which on the oppo- 

2 0 site side of the stator frame (S) is arranged to be gripped 
again by the other cable feeder (B) so as to be inserted 
thereby in a following stator slot according to the winding 
diagram and to advance the cable therethrough for intermediate 
storage in the intermediate storage means (3, 4; 30), which is 

25 arranged to store the rest of half the predetermined length of 
the cable (K) , whereafter the first cable feeder (A) is direc- 
ted towards yet another following stator slot according to the 
winding diagram to insert therein the free cable end again 
taken from the intermediate storage means (3, 4; 30) and to 

30 repeat the mounting of one half of the stator (S) with half 
the predetermined cable length, whereafter the same procedure 
is arranged to be carried out with the other half cable length 
which until then has remained on the drum means (2) . 

35 8 • A device according to any one of claims 6 and 7, 

characterized in that the drum means (2) is formed as a 
capstan machine, which comrises a support (21) with a drum 
(22) for storage of the cable (K) on unwinding from a delivery 
drum (1) and for feeding out the wound cable (K) by using both 

4 0 ends of the cable without the cable being cut off. 
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9 * A device according to claim 8, characterized in that 

the support (21) has a driving equipment (23) for driving a 
spreader arm (26) and presents means (24; 31, 31') for rota- 
ting the drum (22) 180° in the horizontal, the drum (22) ha- 
ving a coupling (25) on either opposite side thereof for being 
held alternately on the support (21) . 

10 • A device according to claim 8 or claim 9, characte- 

rized by a boom (28) associated with the spreader arm (26) for 
coiling and uncoiling of the cable (K) from the stationary 
drum (22), which spreader arm (26) is rotatably mounted on the 
support (21) and supports a gripping arm (34) for coiling and 
uncoiling of the cable (K) . 

11 • A device according to claim 10, characterized in that 

rotation of the gripping arm (34) is arranged to be provided 
by a belt or chain (38) secured to the support (21), which 
belt or chain drives a screw device (31) via a screw. 



12 • A device according to claim 9, characterized in that 

the means for 180° rotation comprises a carriage (24)' which is 
disposed under the drum (22) and has a lifting and rotating 
table (27) arranged to make possible the said rotation of the 
25 drum (22) by lifting the drum (22), so that the coupling (25) 
of the drum is disconnected from the support (21), whereafter 
rotation takes place and the drum (22) is lowered, so that the 
coupling (25) on the opposite side of the drum is connected to 
the support (21) . 



13 • A device according to any one of claims 6 and 7, 

characterized in that the drum means (2) is comprised of an 
additional drum, the coiling of which is arranged to take 
place by means of the intermediate storage means (3, 4; 30), 
35 which drum, however, during uncoiling is arranged separately 
from the said intermediate storage means, 

14 • A device according to any one of claims 6 and 7, 

characterized in that the intermediate storage means is 
40 comprised of two intermediate storage means (3, 4), each of 
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which is comprised of a capstan, the construction of which is 
essentially similar to the one of the winding machine (2). 

15. A device according to any one of claims 6 and 7, 

characterized in that the intermediate storage means is 
comprised of a dual drum capstan (30), which has swingable 
drum swinging arms (31, 31') arranged to alternately pass 
their drum (22) between a coiling position (C) at the support 
(21) and an outer uncoiling position (D and D' respectively). 

16 * A device according to any one of claims 6 and 7, 

characterized in that each cable feeder (A, B) is disposed on 
mobile means (61, 62) which are arranged to run in separate 
planes under and above the stator frame (S) . 

17 • A device according to claim 16, characterized in that 

the first cable feeder (A) is supported by a fork lift truck 
(61), which is slidable on a floor level under the stator 
frame (S) , and the other cable feeder (B) is supported by a 
traverse or telpher device (62), which is slidable in a plane 
above the stator frame (S) . 

18, /, A method according to any of claims 1-5, charac- 
terized in that the cable is a high-voltage cable. 

19. A method according to claim 18, characterized in that 
the high-voltage cable is of a kind comprising a core with a 
plurality of wires, an inner semiconductive layer surrounding 
the core, an insulating layer surrounding the inner 
semiconductive layer and an outer semiconductive layer 
surrounding the insulating layer. 



20 * A method according to claim 18 or claim 19, charac- 

terized in that the high-voltage cable has a diameter ranging 
35 from 20 to 200 mm and a conductor area ranging from 80 to 3000 



mm 2 



21 • A device according to any of claims 6-17 used for 
mounting a cable according to any of claims 18 - 20. 
40 
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